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(JEED 

PROBLEM TO BE SOLVED: To improve abnormality diagnostic precision of a variable 
valve timing mechanism and prevent deterioration of drivability and emission with 
compatibility. 

SOLUTION: For example, whether an engine driving state is in the midway of deceleration 
or not is judged (step 101) as an abnormality diagnosis practice condition by taking notice 
of a fact that there is little influence on drivability and emission even when valve timing is 
forcibly changed at the time (during deceleration and acceleration) except for the time 
when an engine driving state is a steady state. Existence of abnormality of a variable valve 
timing mechanism is judged (steps 102-1 1 1) in accordance with whether variation of inlet 
pipe pressure at the time is higher than a judgement value or not by forcibly actuating the 
valve timing from the extreme delay angle position to a target spark- advance angle value 
for abnormality diagnosis when in the middle of deceleration. Consequently, it is possible 
to increase variation of inlet pipe pressure to use for abnormality judgement by setting the 
target spark-advance angle value for abnormality diagnosis without causing deterioration 
of drivability and emission at the time of abnormality diagnosis. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The adjustable valve mechanism which carries out adjustable control of an internal combustion engine's valve timing or 
amount of valve lifts, An inhalation-of-air parameter appearance means to detect said internal combustion engine's inhalation air 
content or pressure-of-induction-pipe force, It has an abnormality diagnostic means to perform an abnormality diagnosis of said 
adjustable valve mechanism based on the detection value change of said inhalation-of-air parameter appearance means when operating 
said adjustable valve mechanism compulsorily using the control value for an abnormality diagnosis. Said abnormality diagnostic 
means is the abnormality diagnostic equipment of the adjustable bulb system characterized by performing an abnormality diagnosis 
when said internal combustion engine's operational status is except a steady state. 

[Claim 2] The adjustable valve timing device which carries out adjustable control of an internal combustion engine's valve timing, The 
adjustable valve-lift device which carries out adjustable control of said internal combustion engine's amount of valve lifts, An 
inhalation-of-air parameter appearance means to detect said internal combustion engine's inhalation air content or pressure-of- 
induction-pipe force, One device of said adjustable valve timing device and said adjustable valve-lift devices is fixed. Abnormality 
diagnostic equipment of the adjustable bulb system characterized by having an abnormality diagnostic means to perform an 
abnormality diagnosis of the device of the another side concerned based on the detection value change of said inhalation-of-air 
parameter appearance means when operating the device of another side compulsorily using the control value for an abnormality 
diagnosis. 

[Claim 3] The inspired air flow path adjustable valve mechanism which carries out adjustable control of at least the valve timing of an 
internal combustion engine's intake valve, and one side of the amount of valve lifts, The exhaust side adjustable valve mechanism 
which carries out adjustable control of at least the valve timing of said internal combustion engine's exhaust air bulb, and one side of 
the amount of valve lifts, An inhalation-of-air parameter appearance means to detect said internal combustion engine's inhalation air 
content or pressure-of-induction-pipe force, One adjustable valve mechanism of said inspired air flow path adjustable valve 
mechanism and said exhaust side adjustable valve mechanisms is fixed. When operating the adjustable valve mechanism of another 
side compulsorily using the control value for an abnormality diagnosis Abnormality diagnostic equipment of the adjustable bulb 
system characterized by having an abnormality diagnostic means to perform an abnormality diagnosis of the adjustable valve 
mechanism of the another side concerned based on the detection value change of a ****** inhalation-of-air parameter appearance 
means. 

[Claim 4] Said abnormality diagnostic means is the abnormality diagnostic equipment of the adjustable bulb system according to claim 

2 or 3 characterized by performing an abnormality diagnosis when said internal combustion engine's operational status is except a 
steady state. 

[Claim 5] The adjustable valve mechanism formed in a V type internal combustion engine's right-and-left bank, respectively, An 
inhalation-of-air parameter appearance means to detect said internal combustion engine's inhalation air content or pressure-of- 
induction-pipe force, The adjustable valve mechanism of one bank of said right-and-left banks is fixed. When operating the adjustable 
valve mechanism of a bank of another side compulsorily using the control value for an abnormality diagnosis Abnormality diagnostic 
equipment of the adjustable bulb system characterized by having an abnormality diagnostic means to perform an abnormality 
diagnosis of the adjustable valve mechanism of a bank of the another side concerned based on the detection value change of a ****** 
inhalation-of-air parameter appearance means. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the abnormality diagnostic equipment of an adjustable bulb system which diagnoses 
the existence of the abnormalities of the adjustable valve mechanism which carries out adjustable control of at least an internal 
combustion engine's valve timing and one side of the amount of valve lifts. 
[0002] 

[Description of the Prior Art] In recent years, in the internal combustion engine carried in a car, what adopted the adjustable valve 
timing device for the purpose of the improvement in an output, fuel consumption reduction, and exhaust air emission reduction is 
increasing, and as shown in JP,6-3 171 1 8,A for an abnormality diagnosis of this adjustable valve timing device, valve timing is 
compulsorily changed at the time of the steady state from which an engine operation condition serves as about 1 law by low rotation 
(1500 - 2000rpm) and the low load, the variation of the inhalation air content at that time is detected, and there are some which 
diagnosed the existence of the abnormalities of an adjustable valve timing device as compared with the decision value about this 
inhalation air variation. 
[0003] 

[Problem(s) to be Solved by the Invention] although valve timing is changed compulsorily and it is made to perform an abnormality 
diagnosis from the variation of an inhalation air content in the above-mentioned official report when an engine operation condition is a 
steady state of about 1 law, changing an inhalation air content compulsorily at the time of a steady state will mean changing 
compulsorily the engine operation condition which was stable till then to a transient, and it will cause aggravation of drivability or 
emission. But if variation (change of an inhalation air content) of valve timing is lessened in order to lessen drivability at the time of 
an abnormality diagnosis, and aggravation of emission, the difference at the time of always [ forward ] and abnormalities cannot 
become small, and an abnormality diagnosis cannot be performed with a sufficient precision. Therefore, in order to improve 
abnormality accuracy, it is necessary to enlarge variation (change of an inhalation air content) of valve timing to some extent. 
[0004] Although there are some which adopted the adjustable valve-lift device which carries out adjustable [ of the amount of valve 
lifts ] by the type of a car of recent years part, if change of an inhalation air content is lessened in order for a situation not to change 
but to lessen effect of the drivability and emission on [ at the time of an abnormality diagnosis ] also with this adjustable valve-lift 
device, an abnormality diagnosis cannot be performed with a sufficient precision. In the following explanation, an adjustable valve 
timing device and an adjustable valve-lift device are named generically, and it is called a "adjustable valve mechanism." 
[0005] Moreover, by recently, the engine which carried the adjustable valve timing device in both the inspired air flow path and the 
exhaust side, and the engine which carried both the adjustable valve timing device and the adjustable valve-lift device are considered. 
Although these engines can also consider performing an abnormality diagnosis from change of an inhalation air content, if the 
adjustable valve mechanism of another side is operating while performing the abnormality diagnosis of one adjustable valve 
mechanism, by actuation of the adjustable valve mechanism of the another side concerned, an inhalation air content cannot change and 
an exact abnormality diagnosis cannot be performed. 

[0006] This invention is made in consideration of these situations. The 1 st purpose In the system which performs an abnormality 
diagnosis of an adjustable valve mechanism based on change of inhalation-of-air parameters, such as an inhalation air content It is in 
offering the abnormality diagnostic equipment of an adjustable bulb system which can perform an abnormality diagnosis with a 
sufficient precision, lessening effect on drivability or emission. Moreover, the 2nd purpose is in the internal combustion engine 
carrying two or more adjustable valve mechanisms to offer the abnormality diagnostic equipment of an adjustable bulb system which 
can perform an abnormality diagnosis of an adjustable valve mechanism with a sufficient precision based on change of inhalation-of- 
air parameters, such as an inhalation air content. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the abnormality diagnostic equipment of the 
adjustable bulb system of claim 1 of this invention While it has the adjustable valve mechanism which carries out adjustable control of 
an internal combustion engine's valve timing or amount of valve lifts and an inhalation-of-air parameter appearance means detects an 
internal combustion engine's inhalation air content or pressure-of-induction-pipe force Based on change of the detection value (an 
inhalation air content or pressure-of-induction-pipe force) of the inhalation-of-air parameter appearance means when operating an 
adjustable valve mechanism compulsorily using the control value for an abnormality diagnosis, the existence of the abnormalities of 
an adjustable valve mechanism is diagnosed with an abnormality diagnostic means. Under the present circumstances, an abnormality 
diagnostic means performs an abnormality diagnosis, when an internal combustion engine's operational status is except a steady state. 
[0008] At the time of a transient like an acceleration condition or a moderation condition, since an inhalation-of-air parameter (an 
inhalation air content, pressure-of-induction-pipe force) also changes according to operational status, even if [ when operational status 
is except a steady state, for example, ] it changes an inhalation-of-air parameter further at this period for an abnormality diagnosis, 
there is little effect on drivability or emission as compared with the case where an inhalation-of-air parameter is changed from a steady 
state like before. Therefore, if an abnormality diagnosis is performed when operational status is except a steady state, lessening effect 
on drivability or emission, valve timing at the time of an abnormality diagnosis or variation of the amount of valve lifts can be 
enlarged to some extent, change of the inhalation-of-air parameter used for an abnormality diagnosis can be enlarged, and the 
improvement in abnormality accuracy and drivability emission aggravation prevention can be reconciled. 

[0009] Moreover, like claim 2, when performing an abnormality diagnosis based on change of an inhalation-of-air parameter in the 
internal combustion engine having both an adjustable valve timing device and an adjustable valve-lift device, it is good to be made to 
perform an abnormality diagnosis of the device of the another side concerned based on change of the inhalation-of-air parameter when 
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fixing one device of an adjustable valve timing device and the adjustable valve-lift devices, and operating the device of another side 
compulsorily using the control value for a diagnosis. If it does in this way, in the internal combustion engine having both an adjustable 
valve timing device and an adjustable valve-lift device, change of the inhalation-of-air parameter by the actuation of a near adjustable 
valve mechanism which does not carry out an abnormality diagnosis can be lost, only change of the inhalation-of-air parameter by the 
actuation of a near adjustable valve mechanism which carries out an abnormality diagnosis can be taken out, and an abnormality 
diagnosis can be performed with a sufficient precision, without being influenced [ which does not carry out an abnormality diagnosis ] 
at all of a near adjustable valve mechanism. 

[0010] Moreover, it sets like claim 3 to the internal combustion engine which equipped both the intake valve and the exhaust air bulb 
with the adjustable valve mechanism (an adjustable valve timing device and/or adjustable valve-lift device). In perforrning an 
abnormality diagnosis based on change of an inhalation-of-air parameter It is good to be made to perform an abnormality diagnosis of 
the valve mechanism of the another side concerned based on change of the inhalation-of-air parameter when fixing one adjustable 
valve mechanism of an inspired air flow path adjustable valve mechanism and the exhaust side adjustable valve mechanisms, and 
operating the adjustable valve mechanism of another side compulsorily using the control value for a diagnosis. If it does in this way, 
change of the inhalation-of-air parameter by actuation of the adjustable valve mechanism by the side of the bulb which does not carry 
out an abnormality diagnosis can lose, only change of the inhalation-of-air parameter by actuation of the adjustable valve mechanism 
by the side of the bulb which carries out an abnormality diagnosis can take out, and an abnormality diagnosis can carry out with a 
sufficient precision in the internal combustion engine which equipped both the intake valve and the exhaust-air bulb with the 
adjustable valve mechanism, without being influenced at all of the adjustable valve mechanism by the side of the bulb which does not 
carry out an abnormality diagnosis. 

[001 1] Furthermore, also in the internal combustion engine which carried two or more adjustable valve mechanisms like claims 2 and 
3 mentioned above, like claim 4, when an internal combustion engine's operational status is except a steady state, it is desirable to 
perform an abnormality diagnosis of an adjustable valve mechanism. If it does in this way, the aggravation prevention of drivability 
emission and the improvement in abnormality accuracy at the time of an abnormality diagnosis can be reconciled as well as claim 1 
mentioned above. 

[0012] Moreover, in the adjustable bulb system which formed the adjustable valve mechanism in a V type internal combustion 
engine's right-and-left bank, respectively, it is good to be made to perform an abnormality diagnosis of the adjustable valve mechanism 
of a bank of the another side concerned based on the detection value change of the inhalation-of-air parameter appearance means when 
fixing the adjustable valve mechanism of one bank of the right-and-left banks, and operating the adjustable valve mechanism of a bank 
of another side compulsorily like claim 5, using the control value for an abnormality diagnosis. If it does in this way, change of the 
inhalation-of-air parameter by actuation of the adjustable valve mechanism by the side of the bank which does not carry out an 
abnormality diagnosis can lose, only change of the inhalation-of-air parameter by actuation of the adjustable valve mechanism by the 
side of the bank which carries out an abnormality diagnosis can take out, and an abnormality diagnosis can carry out with a sufficient 
precision in the adjustable bulb system which formed an adjustable valve mechanism in a V type internal combustion engine's right- 
and-left bank, respectively, without winning popularity at all in the effect of the adjustable valve mechanism by the side of the bank 
which does not carry out an abnormality diagnosis. 
[0013] 

[Embodiment of the Invention] The operation gestalt (1) of this invention is explained based on drawing 1 and drawing 2 below [an 
operation gestalt (1)]. First, the outline configuration of the whole system is explained based on drawing 1 . The engine 1 1 which is an 
internal combustion engine is a DOHC engine, transmits the power of a crankshaft 12 to the air inlet cam shaft 13 and the exhaust cam 
shaft 14 through a timing chain (not shown), and carries out the closing motion drive of an intake valve 15 and the exhaust air bulb 16 
with each cam shafts 13 and 14. The adjustable valve timing device 17 of the hydraulic-drive type which adjusts the amount of tooth 
lead angles of the air inlet cam shaft 13 over a crankshaft 12 is formed in the air inlet cam shaft 13. Moreover, the cam shaft sensor 23 
is installed near the air inlet cam shaft 1 3, and the crankshaft sensor 24 is installed near the crankshaft 12. 

[0014] In this case, the cam shaft sensor 23 generates a 2-N piece [ per rotation of the air inlet cam shaft 13 ] cam shaft phase detection 
pulse signal to the crankshaft sensor 24 generating the crankshaft phase detection pulse signal of N individual per rotation of a 
crankshaft 12. Moreover, when the amount of the maximum tooth lead angles of the air inlet cam shaft 13 is set to thetamaxdegree- 
CA, the number N of crankshaft phase detection pulse signals is set up so that it may be set to N< 360/thetamax. The real valve timing 
(the amount of real tooth lead angles of the air inlet cam shaft 13) of an intake valve 15 is computed by this by the angular strain 
between the crankshaft phase detection pulse signal from the crankshaft sensor 24, and the cam shaft phase detection pulse signal from 
the air inlet cam shaft sensor 23 generated following this. 

[0015] Moreover, the cooling coolant temperature sensor 25 which detects cooling water temperature is attached in cylinder block 1 la 
of an engine 1 1 , and the ignition plug 26 is attached in cylinder head 1 lb for every gas column. 

[0016] On the other hand, an air cleaner 28 is formed in the maximum upstream section of an inlet pipe 27, and the air flow meter 29 
which detects an inhalation air content is formed in the downstream at it. A throttle valve 30 is formed in the downstream of this air 
flow meter 29, and the opening (throttle opening) of this throttle valve 30 is detected by the throttle sensor 31. The pressure-of- 
induction-pipe force sensor 32 which detects the pressure-of-induction-pipe force is formed in the downstream of this throttle valve 
30. Moreover, the fuel injection valve 34 is attached near the suction port 33 of each gas column. 

[0017] The output of various kinds of sensors mentioned above is inputted into the engine control circuit (it is written as "ECU" 
below) 36. This ECU36 calculates the target valve timing (the amount of target tooth lead angles of the air inlet cam shaft 13) of an 
intake valve 1 5 based on the various sensor outputs which detect an engine operation condition while it is constituted considering a 
microcomputer as a subject and calculates the real valve timing of an intake valve 15 based on the detection pulse signal from the 
crankshaft sensor 24 and the cam shaft sensor 23. 

[0018] Moreover, ECU36 performs adjustable valve timing control (it is written as "WT control" below) which controls a hydraulic 
control valve (not shown) and carries out feedback control of the adjustable valve timing device 17 so that the real valve timing of an 
intake valve 1 5 may be made in agreement with target valve timing. 

[0019] Furthermore, ECU36 is performing the abnormality diagnostic program shown in drawing 2 for every predetermined time, and 
functions as an abnormality diagnostic means to perform an abnormality diagnosis of the adjustable valve timing device 17 during the 
times other than a steady state, for example, moderation. Hereafter, the contents of processing of the abnormality diagnostic program 
of drawing 2 are explained. If this program is started, it will judge first whether it is under [ moderation ] ****** as an abnormality 
diagnostic execution condition at step 101. This judgment is judged by whether it is under [ fuel cut ]****** for example, at the time 
of moderation. If judged with it not being under moderation at step 101, an abnormality diagnostic execution condition will become 
abortive and this program will be ended, without performing subsequent abnormality diagnostic processes (steps 102-1 11). 
[0020] On the other hand, when judged with under moderation at step 101 , an abnormality diagnostic execution condition is satisfied, 
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and even if it changes valve timing compulsorily, it judges that there is little effect affect drivability and emission, and the abnormality 
diagnostic process after step 102 is carried out as follows. 

[0021] First, at step 102, the valve timing of an intake valve 15 is compulsorily returned to the maximum lag location, and the 
pressure-of-induction-pipe force Pa in case the valve timing of an intake valve 1 5 is in the maximum lag location is read from the 
detecting signal of the pressure-of-induction-pipe force sensor 32 by the following step 103. In this case, the pressure-of-induction- 
pipe force sensor 32 functions as an inhalation-of-air parameter appearance means as used in the field of a claim. 
[0022] Then, at step 104, tooth-lead-angle control of the valve timing of an intake valve 15 is compulsorily carried out to the target 
tooth-lead-angle value for an abnormality diagnosis, and the pressure-of-induction-pipe force is changed. Then, the pressure-of- 
induction-pipe force Pb detected by the pressure-of-induction-pipe force sensor 32 is read at step 105, and it judges whether the 
variation (Pa-Pb) of the pressure-of-induction-pipe force is beyond the decision value KP at the following step 106. Under the present 
circumstances, a decision value KP may use the fixed value set up beforehand, and may set up a decision value KP by the map or the 
function expression according to an engine operation condition. 

[0023] If the variation (Pa-Pb) of the pressure-of-induction-pipe force is smaller than a decision value KP, it will progress to step 1 07 
and will judge whether predetermined time T passed. Here, predetermined time T is set as time amount [ a little ] longer than the 
maximum time amount of forward always after ordering it modification to the target tooth-lead-angle value of valve timing until the 
variation (Pa-Pb) of the pressure-of-induction-pipe force becomes beyond a decision value KP, in order to take into consideration the 
actuation delay of the adjustable valve timing device 17 of forward always. Therefore, if the adjustable valve timing device 17 is 
normal, the variation (Pa-Pb) of the pressure-of-induction-pipe force will become beyond with the decision value KP within 
predetermined rime T. 

[0024] Whenever it is judged with the variation (Pa-Pb) of the pressure-of-induction-pipe force being smaller than a decision value KP 
before predetermined time T progress, processing of step 105,106 mentioned above is repeated and performed. And if judged with the 
variation (Pa-Pb) of the pressure-of-induction-pipe force having become at step 106 beyond the decision value KP by the time 
predetermined time T passed, it progresses to step 108, and the adjustable valve timing device 1 7 will judge with it being normal, and 
will progress to step 1 1 1 , it will return to the usual WT control, and this program will be ended. 

[0025] On the other hand, when predetermined time T passes without judging the variation (Pa-Pb) of the pressure-of-induction-pipe 
force at step 1 06 to be beyond the predetermined value KP, the adjustable valve timing device 17 judges that it is not operating 
normally, and progresses to step 109, and it judges with the adjustable valve timing device 17 being unusual. In this case, it is the 
following step 1 10, and after turning on or blinking a warning lamp (not shown) and telling an operator about the abnormalities of the 
adjustable valve timing device 1 7, it progresses to step 1 1 1 , it returns to the usual VVT control, and this program is ended. 
[0026] According to the operation gestalt (1) explained above, during moderation Since the effect affect drivability and emission was 
made to perform an abnormality diagnosis during moderation paying attention to the point of being few even if it changed valve 
timing compulsorily Without causing aggravation of drivability or emission at the time of an abnormality diagnosis, the target tooth- 
lead-angle value for an abnormality diagnosis can be set up somewhat greatly, variation of the pressure-of-induction-pipe force used 
for an abnormality diagnosis can be enlarged, and the difference of the variation of the pressure-of-induction-pipe force at the time of 
always [ forward ] and abnormalities can be enlarged. Thereby, abnormality accuracy can be raised, preventing aggravation of the 
drivability emission at the time of an abnormality diagnosis. 

[0027] moreover — this operation gestalt (1) — under moderation — the direction of the pressure-of-induction-pipe force — an 
inhalation air content — the effect of valve timing change — a receptacle — easy — since the variation of the pressure-of-induction-pipe 
force is used as an inhalation-of-air parameter for an abnormality diagnosis paying attention to variation becoming large, the 
difference of the variation of the pressure-of-induction-pipe force at the time of always [ forward ] and abnormalities can be enlarged 
more, and an abnormality diagnosis can be carried out with a more sufficient precision. 

[0028] However, this invention is replaced with the pressure-of-induction-pipe force, and it may be made to use the variation of an 
inhalation air content as an inhalation-of-air parameter for an abnormality diagnosis, and even in this case, if an abnormality diagnosis 
is performed during moderation, since the target tooth-lead-angle value for an abnormality diagnosis can be set up somewhat greatly, 
without causing aggravation of drivability or emission, the variation of an inhalation air content required to perform an abnormality 
diagnosis can be obtained. 

[0029] In addition, although the judgment under moderation was judged by whether it is under [ fuel cut ] ****** at the time of 
moderation, you may make it judge with this operation gestalt (1) based on the decrement of accelerator opening, the decrement of 
throttle opening, the decrement of fuel oil consumption, etc. 

[0030] With the [operation gestalt (2)] above-mentioned implementation gestalt (1), although it was made to perform an abnormality 
diagnosis during moderation, even if.it changes valve timing compulsorily during acceleration, the effect affect drivability and 
emission is made to perform an abnormality diagnosis during acceleration with the operation gestalt (2) of this invention shown in 
drawing 3 paying attention to few things, furthermore - this operation gestalt (2) - under acceleration — the direction of an inhalation 
air content - the pressure-of-induction-pipe force — the effect of valve timing change — a receptacle — easy — paying attention to 
variation becoming large, the variation of an inhalation air content is used as an inhalation-of-air parameter for an abnormality 
diagnosis. 

[0031] With the abnormality diagnostic program of drawing 3 performed with this operation gestalt (2), it judges first whether it is 
under [ acceleration ]******asan abnormality diagnostic execution condition by step 101a. This judgment is judged based on the 
augend of for example, accelerator opening, the augend of throttle opening, the augend of fuel oil consumption, etc. 
[0032] When judged with under acceleration (abnormality diagnostic execution condition formation) by step 101a, even if it changes 
valve timing compulsorily, it judges that there is little effect affect drivability and emission, and it progresses with steps 102 and 103a, 
and the inhalation air content Ga when returning the valve timing of an intake valve 15 to the maximum lag location is read from the 
detecting signal of an air flow meter 29. In this case, an air flow meter 29 functions as an inhalation-of-air parameter appearance 
means as used in the field of a claim. 

[0033] Then, at step 104, tooth-lead-angle control of the valve timing of an intake valve 15 is compulsorily carried out to the target 
tooth-lead-angle value for an abnormality diagnosis, an inhalation air content is changed, and the inhalation air content Gb detected 
with the air flow meter 29 by the following step 105a is read. Then, the variation (Ga-Gb) of an inhalation air content judges whether 
it is beyond the decision value KG by step 106a. 

[0034] And when predetermined time T passes without judging with the adjustable valve timing device 17 being normal, returning to 
the usual VVT control, and the variation (Ga-Gb) of an inhalation air content becoming beyond the decision value KG, if the variation 
(Ga-Gb) of an inhalation air content will become beyond the decision value KG by the time it does predetermined time T progress of, 
it judges with the adjustable valve timing device 17 being unusual, an alarm display is carried out, and it returns to the usual WT 
control (steps 107-1 11). 
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[0035] Also in this operation gestalt (2) explained above, the same effectiveness as said operation gestalt (1) can be acquired. In 
addition, with the above-mentioned operation gestalt (2), although the variation of an inhalation air content was used as an inhalation- 
of-air parameter for an abnormality diagnosis, the variation of the pressure-of- induction-pipe force may be used. 
[0036] Moreover, although each above-mentioned operation gestalt (1) and (2) apply this invention to an abnormality diagnosis of the 
adjustable valve timing device 17 of an intake valve 15, they may apply this invention to an abnormality diagnosis of the adjustable 
valve timing device of an exhaust air bulb, and the adjustable valve-lift device in which the amount of lifts of an intake valve or an 
exhaust air bulb is changed. 

[0037] [An operation gestalt (3)], next the operation gestalt (3) of this invention are explained using drawing 4 . In addition to the 
system configuration of said operation gestalt (1), with this operation gestalt (3), the adjustable valve-lift device (not shown) in which 
the amount of lifts of an intake valve 15 is adjusted is established. 

[0038] Thus, it sets to the system equipped with both the adjustable valve timing device 17 and the adjustable valve-lift device to one 
intake valve 1 5. When performing an abnormality diagnosis based on change of an inhalation air content or the pressure of induction 
pipe, for example, even if it carries out lift control of the adjustable valve-lift device compulsorily to the target lift value for an 
abnormality diagnosis If the adjustable valve timing device 17 is operating, an inhalation air content and the pressure-of-induction- 
pipe force are changed under the effect, and an exact abnormality diagnosis cannot be carried out. 

[0039] So, this operation gestalt (3) performs an abnormality diagnosis of the adjustable valve-lift device in the system equipped with 
the adjustable valve timing device 17 and the adjustable valve-lift device as follows by performing the abnormality diagnostic program 
shown in drawing 4 for every predetermined time. 

[0040] First, this program will be ended, if it judges whether there is any abnormality diagnostic demand of an adjustable valve-lift 
device at step 201 and there is no abnormality diagnostic demand of an adjustable valve-lift device. Then, when an abnormality 
diagnostic demand of an adjustable valve-lift device occurs, the adjustable valve timing device 17 which progresses to step 202 and 
does not carry out an abnormality diagnosis is fixed to a current tooth-lead-angle value, and fluctuation of the inhalation air content by 
actuation of the adjustable valve timing device 1 7 or the pressure-of-induction-pipe force is lost 

[0041] Then, it progresses to step 203 and an abnormality diagnosis of an adjustable valve-lift device is performed. This abnormality 
diagnosis changes the amount of lifts of an intake valve 15 compulsorily to the target lift value for an abnormality diagnosis, and 
judges the existence of abnormalities by measuring the inhalation air content at that time, or the variation of the pressure-of-induction- 
pipe force with an abnormality decision value. It progresses to step 204 after an abnormality judging, and an abnormality diagnosis is 
ended, an adjustable valve-lift device is usually returned to control, at the following step 205, immobilization of the adjustable valve 
timing device 1 7 is canceled, it returns to the usual WT control, and this program is ended. 

[0042] If it does in this way, an abnormality diagnosis can be carried out based on the inhalation air content which lost fluctuation of 
the inhalation air content by the actuation of the adjustable valve timing device 17 which does not carry out an abnormality diagnosis, 
or the pressure-of-induction-pipe force, and reflected only the actuation of an adjustable valve-lift device which carries out an 
abnormality diagnosis, or the variation of the pressure-of-induction-pipe force. Consequently, in the system equipped with both the 
adjustable valve timing device 17 and the adjustable valve-lift device, it becomes possible to perform an accurate abnormality 
diagnosis. 

[0043] In addition, what is necessary is just to make it fix an adjustable valve-lift device, when performing an abnormality diagnosis of 
the adjustable valve timing device 17. Moreover, although this invention was applied to the system which equipped the intake valve 15 
with both the adjustable valve timing device 17 and the adjustable valve-lift device with the above-mentioned operation gestalt (3), it 
is applicable also to the system which equipped the exhaust air bulb 16 with both the adjustable valve timing device and the adjustable 
valve-lift device. 

[0044] [An operation gestalt (4)], next the operation gestalt (4) of this invention are explained using drawing 5 . In addition to the 
system configuration of said operation gestalt (1), with this operation gestalt (4), the exhaust side adjustable valve timing device (not 
shown) in which the valve timing of the exhaust air bulb 1 6 is changed is established. 

[0045] In the system which equipped both the intake valve 15 and the exhaust air bulb 16 with the adjustable valve timing device, if 
the adjustable valve timing device by the side of the bulb which does not carry out an abnormality diagnosis is operating when 
performing an abnormality diagnosis based on change of an inhalation air content or the pressure of induction pipe, an inhalation air 
content and the pressure-of-induction-pipe force are changed under the effect, and an exact abnormality diagnosis cannot be carried 
out. 

[0046] So, this operation gestalt (4) performs as follows the abnormality diagnosis in the system which equipped both the intake valve 
1 5 and the exhaust air bulb 1 6 with the adjustable valve timing device by performing the abnormality diagnostic program shown in 
drawing 5 for every predetermined time. 

[0047] First, the exhaust-side adjustable valve-timing device which will progress to step 302 and will not carry out the abnormality 
diagnosis of whether there is any abnormality diagnostic demand of the inspired air flow path adjustable valve timing device 17 if it 
judges and there is an abnormality diagnostic demand of the inspired air flow path adjustable valve timing device 17 is fixed at step 
301, fluctuation of the inhalation air content by actuation of an exhaust side adjustable valve timing device or the pressure-of- 
induction-pipe force is lost, and an abnormality diagnosis of the inspired air flow path adjustable valve-timing device 17 is performed 
at the following step 303. This abnormality diagnosis performs an abnormality diagnosis as well as said operation gestalt (1) or (2) 
based on change of the inhalation air content when carrying out the tooth lead angle of the inspired air flow path adjustable valve 
timing device 17 compulsorily from the maximum lag location to the target tooth-lead-angle value for an abnormality diagnosis, or 
change of the pressure of induction pipe. It progresses to step 304 after an abnormality judging, and an abnormality diagnosis is ended, 
the inspired air flow path adjustable valve timing device 17 is returned to the usual VVT control, at the following step 305, 
immobilization of an exhaust side adjustable valve timing device is canceled, it returns to the usual WT control, and this program is 
ended. 

[0048] It judges whether on the other hand, at step 301, if there is no abnormality diagnostic demand of the inspired air flow path 
adjustable valve-lift device 17, it progresses to step 306 and there is any abnormality diagnostic demand of an exhaust side adjustable 
valve timing device. If there is an abnormality diagnostic demand of an exhaust side adjustable valve timing device, the inspired air 
flow path adjustable valve timing device 17 which does not carry out an abnormality diagnosis will be fixed, and fluctuation of the 
inhalation air content by actuation of the inspired air flow path adjustable valve timing device 17 or the pressure-of-induction-pipe 
force will be lost (step 307). Then, an abnormality diagnosis of an exhaust side adjustable valve timing device is performed by the 
same approach as an inspired air flow path (step 308), after an abnormality judging, an abnormality diagnosis is ended, an exhaust side 
adjustable valve timing device is returned to the usual VVT control (step 309), immobilization of the inspired air flow path adjustable 
valve timing device 17 is canceled, it returns to the usual WT control (step 310), and this program is ended. 

[0049] Fluctuation of the inhalation air content by actuation of the adjustable valve-timing device by the side of the bulb which will 
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not carry out an abnormality diagnosis if it does in this way, or the pressure-of-induction-pipe force loses, and an abnormality 
diagnosis can perform based on the variation of the inhalation air content only reflecting actuation of the adjustable valve-timing 
device by the side of the bulb which carries out an abnormality diagnosis, or the variation of the pressure-of-induction-pipe force, and 
it becomes that it is possible to perform an accurate abnormality diagnosis also in the system which equipped both an intake valve and 
an exhaust-air bulb with an adjustable valve mechanism. 

[0050] In addition, although this invention was applied to the system which equipped the intake valve 15 and the exhaust air bulb 16 
with the adjustable valve timing device with the above-mentioned operation gestalt (4), it is applicable also to the system which 
equipped the intake valve 1 5 and the exhaust air bulb 16 with the adjustable valve timing device and/or the adjustable valve-lift 
device. 

[0051] Moreover, it may be made to carry out an abnormality diagnosis of said operation gestalt (3) and (4) as well as said operation 
gestalt (1) and (2) at the times other than a steady state (under acceleration and moderation). If it does in this way, the drivability and 
emission at the time of an abnormality diagnosis can also improve. 

[0052] [An operation gestalt (5)], next the operation gestalt (5) of this invention are explained using drawing 6 . This operation gestalt 
(5) applies this invention to the adjustable bulb system which formed the adjustable valve mechanism (an adjustable valve timing 
device and/or adjustable valve-lift device) in a V type internal combustion engine's right-and-left bank, respectively. That is, in the 
system which formed the adjustable valve mechanism in a V type internal combustion engine's right-and-left bank, respectively, if the 
adjustable valve mechanism by the side of the bank which does not cany out an abnormality diagnosis is operating when perforrning 
an abnormality diagnosis based on change of an inhalation air content or the pressure of induction pipe, under the effect, the inhalation 
air content and pressure-of-induction-pipe force by the side of a bank of another side are changed, and an exact abnormality diagnosis 
cannot be carried out. 

[0053] So, this operation gestalt (4) performs as follows the abnormality diagnosis in the system which formed the adjustable valve 
mechanism in a V type internal combustion engine's right-and-left bank, respectively by performing the abnormality diagnostic 
program shown in drawing 6 for every predetermined time. 

[0054] First, if it judges whether there is any abnormality diagnostic demand of the adjustable valve mechanism of a left bank and 
there is an abnormality diagnostic demand of the adjustable valve mechanism of a left bank at step 401 The adjustable valve 
mechanism of the right bank which does not progress and carry out an abnormality diagnosis is fixed to step 402, fluctuation of the 
inhalation air content by actuation of the adjustable valve mechanism of a right bank or the pressure-of-induction-pipe force is lost, 
and an abnormality diagnosis of the adjustable valve mechanism of a left bank is performed by the same approach as said. operation 
gestalt at the following step 403. Then, it progresses to step 404 and an abnormality diagnosis is ended, the adjustable valve 
mechanism of a left bank is returned to the usual control, at the following step 405, immobilization of the adjustable valve mechanism 
of a right bank is canceled, it returns to the usual control, and this program is ended. 

[0055] It judges whether on the other hand, at step 401, if there is no abnormality diagnostic demand of the adjustable valve 
mechanism of a left bank, it progresses to step 406 and there is any abnormality diagnostic demand of the adjustable valve mechanism 
of a right bank. If there is an abnormality diagnostic demand of the adjustable valve mechanism of a right bank, the adjustable valve 
mechanism of the left bank which does not carry out an abnormality diagnosis will be fixed, and fluctuation of the inhalation air 
content by actuation of the adjustable valve mechanism of a left bank or the pressure-of-induction-pipe force will be lost (step 407). 
Then, an abnormality diagnosis of the adjustable valve mechanism of a right bank is performed by the same approach as a left bank 
side (step 408). Then, an abnormality diagnosis is ended, the adjustable valve mechanism of a right bank is returned to the usual 
control (step 409), and immobilization of the adjustable valve mechanism of a left bank is canceled, it returns to the usual control (step 
410), and this program is ended. 

[0056] If it does in this way, change of the inhalation-of-air parameter by actuation of the adjustable valve mechanism by the side of 
the bank which does not carry out an abnormality diagnosis can lose, only change of the inhalation-of-air parameter by actuation of the 
adjustable valve mechanism by the side of the bank which carries out an abnormality diagnosis can take out, and an abnormality 
diagnosis can carry out with a sufficient precision in the adjustable bulb system which formed an adjustable valve mechanism in a V 
type internal combustion engine's right-and-left bank, respectively, without winning popularity at all in the effect of the adjustable 
valve mechanism by the side of the bank which does not carry out an abnormality diagnosis. 
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* NOTICES * 

JPO and NCIPI are not. responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 Drawing showing the outline configuration of the whole system in the operation gestalt (1) of this invention 
[Drawing 2] The flow chart which shows the flow of processing of the abnormality diagnostic program in an operation gestalt (1) 
[Drawing 3] The flow chart which shows the flow of processing of the abnormality diagnostic program in the operation gestalt (2) of 
this invention 

[Drawing 41 The flow chart which shows the flow of processing of the abnormality diagnostic program in the operation gestalt (3) of 
this invention 

[Drawing 5] The flow chart which shows the flow of processing of the abnormality diagnostic program in the operation gestalt (4) of 
this invention 

[Drawing 61 The flow chart which shows the flow of processing of the abnormality diagnostic program in the operation gestalt (5) of 
this invention 
[Description of Notations] 

11 [ - An exhaust cam shaft, 1 5 / - An intake valve, 1 6 / - An exhaust air bulb, 17 / - An adjustable valve timing device (adjustable 
valve mechanism), 23 / — A cam shaft sensor, 24 / — A crankshaft sensor, 29 / - An air flow meter (inhalarion-of-air parameter 
appearance means), 32 / — A pressure-of-induction-pipe force sensor (inhalation-of-air parameter appearance means), 36 / — ECU 
(abnormality diagnostic means). ] - An engine (internal combustion engine), 12 — A crankshaft, 13 — An air inlet cam shaft, 14 

[Translation done.] 
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[Drawing 3] 
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